Validation of Alexa-647-ATP as a powerful tool to study P2X receptor ligand binding and desensitization.
Ion channel opening and desensitization is a fundamental process in neurotransmission. The ATP-gated P2X1 receptor (P2X1R) shows rapid and long-lasting desensitization upon agonist binding. This makes the electrophysiological investigation of its desensitization process, agonist unbinding, and recovery from desensitization a challenging task. Here, we show that the fluorescent agonist Alexa-647-ATP is a potent agonist at the P2X1R and a versatile tool to directly visualize agonist binding and unbinding. We demonstrate that the long-lasting desensitization of the P2X1R is due to both slow unbinding of agonist from the desensitized receptor and agonist mediated receptor internalization. Furthermore, the unbinding of the agonist Alexa-647-ATP from the desensitized receptor is accelerated in the continuous presence of competitive ligand. Modeling of our data indicates that three agonist molecules are required to drive the receptor into desensitization. Direct visualization of ligand unbinding from the desensitized receptor demonstrates the cooperativity of this process.